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SIS

150,000 SF NEW CONSTRUCTION

THE UNIVERSITY OF SCRANTON | OWNER 50,000 SF RENOVATIONS

4 FULL FLOORS, PARTIAL GROUND FLOOR

EXISTING CONDITIONS EINHORN YAFFEE PRESCOTT | ARCHITECTS AND

SEPTH WORK A&E, PC. | ENGINEERS CONSTRUCTION: MAY 2009 — FALL 201
BREADTH WORK QUANDEL ENTERPRISES, INC. | CONSTRUCTION MANAGER $73 MILLION GMP CONTRACT
CONCLUSIONS CECO ASSOC, INC. | SITE/CIVIL ENGINEER

DEPARTMENTS OF BIOLOGY, CHEMISTRY,
COMPUTING SCIENCES, PHYSICS,
ELECTRICAL ENGINEERING, AND
MATHEMATICS

ML. BAIRD & CO. | LANDSCAPE ARCHITECT
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THE UNIVERSITY OF SCRANTON SCRANTON, PA PROJECT SUMMARY pe: i

DESIGNED FOR LEED SILVER. CERTIFICATION

ARCHITECTURE

STONE FACADE SUPPLIED BY LOCAL QUARRY

« DESIGNED ACCORDING TO PRINCIPLES OF PROJECT
« RECYCLED MATERIALS

EXISTING CONDITIONS KALEIDOSCOPE
SEPTH WORK . CONSTRUCTION WASTE MANAGEMENT
. ENCOURAGES INTER DISCIPLINARY COLLABOR ATION
BREADTH WORK «  EFFICIENT LIGHTING AND MECHANICAL SYSTEMS

SN/ 1 . MODERN DESIGN OF NEW CONSTRUCTION SEAMLESSLY
CONCLUSIONS L —— INTEGR ATES WITH RENOVATION OF EXISTING + EFFICIENT WATER FIXTURES

STRUCTURE
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INTRODUCTION -; 74 HeatingCoil Cooling Con
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o | e | e | o
o T N
BREADTI WORK ERECE




UNIFIED SCIENCE CENTER | EXISTING CONDITIONS

THE UNIVERSITY OF SCRANTON SCRANTON, PA AIR SIDE o
INTRODUCTION OB
S AIR HANDLING UNITS i
+ VARIABLE AIR VOLUME SUPPLY FANS i IO
WATERSIDE
. - ENTHALPY WHEELS 7
DEPTH WORK z
® E
BREADTH WORK VARIABLE FREQUENCY DRIVE FANS /
CONCLUSIONS :
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THE UNIVERSITY OF SCRANTON SCRANTON, PA WATER SIDE
INTRODUCTION SN
oL Water-Cooled Chillers
o i Eﬁprt;']mtnr Eun[t}:‘]nser Electrical E i~ -: | E _______E _______ _
AIRSIDE S [BTIIEI?‘IIIV-II] [k’:'?Pfl;“nrn] EWT/LWT EWT/LWT MCA MOCP § !
1| w0 | osw | o | com | | s | w0

| 2| o | osw | oo | s | oo | s | w0 -
DEPTH WORK ;
BREADTH WORK Cooling Towers Condenser

Nomimal = e ienWBT =~ EWT LWT Fan Motor e

CONCLUSIONS Capacity CF) (F) (F) (HP) -5---
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THE UNIVERSITY OF SCRANTON SCRANTON, PA WATER SIDE
INTRODUCTION T
=
AIRSIDE Natural Gas Fired Boilers (typ.)
- EWT 1.w1' PRI  cien Eled:rn:al
]11]}“13 ﬂut_put Flﬂ“" (%) - Boiler 5 —-——i
DEPTH WORK AR RN R T f
BREADTH WORK
- piler7 [~ !
CONCLUSIONS '




UNIFIED SCIENCE CENTER PROJECT DEPTH

HEAT RECOVERY WHEEL

INTRODUCTION

EXISTING CONDITIONS EXISTING ENTHALPY WHEEL TRANSFERS LATENT AND
SENSIBLE HEAT BETWEEN EXHAUST AND SUPPLY AIR.
CHILLED BEAMS
VAV SYSTEM
BREADTH WORK

CONCLUSIONS
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HEAT RECOVERY WHEEL

INTRODUCTION % 4
EXISTING CONDITIONS EXISTING ENTHALPY WHEEL TR ANSFER S LATENT AND
SENSIBLE HEAT BETWEEN EXHAUST AND SUPPLY AIR
CHILLED B ADDITION OF SENSIBLE WHEEL ELIMINATES NEED FOR
EAMS HEATING COIL Enthalpy Wheel Sensible Wheel
VAV SYSTEM
BREADTH WORK

CONCLUSIONS
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THE UNIVERSITY OF SCRANTON SCRANTON, PA HEAT RECOVERY WHEEL
LR = |

INTRODUCTION Sy

EXISTING CONDITIONS Cooling Required Reheat Energy
= Required
(Tons) (MBTUh)
Without Sensible 12 800
CHILLED BEAMS Wheel :
With Sensible Enthalpy Wheel Sensible Wheel
VAV SYSTEM Wheel 7,400
BREADTH WORK Reduction 42%

CONCLUSIONS
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HEAT RECOVERY WHEEL

INTRODUCTION

EXISTING CONDITIONS
FIRST COST: + $400,000
ENERGY SAVINGS: $45,000/YEAR
CHILLED BEAMS SIMPLE PAYBACK PERIOD: 89 YEARS EnthalpyWheel  Sensible Whee
VAV SYSTEM
BREADTH WORK

CONCLUSIONS
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THE UNIVERSITY OF SCRANTON SCRANTON, PA CHILLED BEAMS
INTRODUCTION
EXISTING CONDITIONS

SENSIBLE WHEEL

Entering Water
Type Temperature

VAV SYSTEM (F)

coes il 'L,/" i 3 S RN EREE
'  f—— Suspended
BREADTH WORK . '.‘"b‘f' ’f’ {w bl e i'E:V';u'_l!nf ,'—;' ':'_.»;"» 1.! =n s Sl warm room ai Cooled mixed alr
CONCLUSIO‘NS oy, - oL ACTIVE AND PASSIVE CHILLED BEAMS IN COOLING MODE
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THE UNIVERSITY OF SCRANTON SCRANTON, PA CHILLED BEAMS & bl == Energy Usage Desin Beams  Reduction

o b
L = e o b i
a\s "; ' : - | Hatuml Eﬂs ﬂ{BT[]] zq,zglrus m
L N 3 e v !
| . a; '
e I )
1

IN #RODUCTION Heating Accessories (KkWh) mm
EXISTING CONDITIONS PN e | e | o
FIRST COST: +207,200
SENSIBLE WHEEL ENERGY SAVINGS: $75,000/YEAR

SIMPLE PAYBACK PERIOD: 3-5 YEARS Equipment Cost/Unit # of Units Savings

VAV SYSTEM N il 8 VA Termint e [

BREADTH WORK ran convnits [
CONCLUSIONS Chilled Beams [INNEYTT NN I YT
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INTRODUCTION
EXISTING CONDITIONS

SENSIBLE WHEEL
CHILLED BEAMS

BREADTH WORK
CONCLUSIONS
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TRADITIONAL VAV SYSTEM  [We) &

« POOR ENERGY USE

« POOR USE OF PLENUM SPACE

« UNKNOWN VENTILATION PER FORMANCE
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; E! Load Electricity Natural Gas Water
THE UNIVERSITY OF SCRANTON SCRANTON, PA TRADITIONAL VAV SYSTEM ik ==l —— — ——
AN TN DOAS VAV DOAS VAV DOAS VAV
Heating

PI'iII]ﬂI'j? .11_..1334,443 28, 241, 815
isti 2 2
g VAV

Systom Increase _ - I
CFM CFM Cooling
o Cooling Tower/
Al 38,4 167,500 condenser | 9sos | assaae

INTRODUCTION
EXISTING CONDITIONS

SENSIBLE WHEEL
CHILLED BEAMS

F
UOE) 5150 | 9200 | 78% | —
Pumpyp

e

R[B 7 as iy Load Existing VAV Increase Aol A ----
BREADTH WORK V=5 o o | s | s o
CONCLUSIONS S WA L

%

16,550 17,442

8,666,768 10,038,725 21,234,448 28,241,815
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INTRODUCTION
EXISTING CONDITIONS FIRST COST: COMPARABLE TO EXISTING SYSTEM
ENERGY COST INCREASE: $200,000/YEAR
SENSIBLE WHEEL
CHILLED BEAMS <N\ /4 aie
N S NP - POOR INDOOR AIR QUALITY
BREADTH WORK oW/ == + INCREASED MECHANICAL SPACE

CONCLUSIONS
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LIGHT SHELVES

NTRODUCTION
EXISTING CONDITIONS
DEPTH WORK

Circular

SOLAR PANELS
RAINWATER REUSE

CONCLUSIONS
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LIGHT SHELVES
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NTRODUCTION (
EXISTING CONDITIONS B S—
DEPTH WORK AN =i

EXTERIOR

INTERIOR

SOLAR PANELS |
RAINWATER REUSE W= S

CONCLUSIONS
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EXISTING CONDITIONS
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LIGHT SHELVES

RAINWATER REUSE
CONCLUSIONS
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SOLAR PANELS
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Average Daily Solar Radiation Per Maonth
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NTRODUCTION
EXISTING CONDITIONS
DEPTH WORK

LIGHT SHELVES

RAINWATER REUSE
CONCLUSIONS
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w | : < Month Solar AC Energy
THE UNIVERSITY OF SCRANTON SCRANTON, PA SOLAR PANELS = ? Tl e Radiation ~ Energy Value
e —— A R e (EWh,/m: /day) (EWh) (5)
1 | 236 68.30
NTRODUCTION
i 3 | 449 | 1073 | 10264
EAISTING CONDITIONS a4 | 475 | 1064 | 10178
900 SF 10 KW SOLAR. ARRAY: 7 64 01.78
DEPTH WORK 5 | 512 | 1136 | 10867
INITIAL COST: $90,000 | 6 | 526 | 1102 | 10542
LIGHT SHELVES ENERGY SAVINGS: $1,066/YEAR 8 | 514 | 1100
-!1.52 982 93.9-‘4
SIMPLE PAYBACK PERIOD: 90 YEARS | 10 | 406 | 925 | 8849
RAINWATER REUSE | 11 | 265 | 58 | 5606
12
HONCLUUEBONE Year 4.18 11150 1066.61
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| Average
wi"" Month PI'-E-I:][IItEItI-I]-]l

Volume Volume

(ft)  (gallons)

-m
1,000 SF ROOF AREA — April | 30 | 2750 | 20625
RS ORI

| — July | 38 | 3883 | 26125 _
ULILITY SAVINGS: $2,750/YEAR m
SIMPLE PAYBACK. PERIOD: 160 YEARS
December

Totals 36.5 33458 250,938

THE UNIVERSITY OF SCRANTON SCRANTON, PA RAINWATER COLLECTION ;

NTRODUCTION
EXISTING CONDITIONS
DEPTH WORK

LIGHT SHELVES
SOLAR PANELS

CONCLUSIONS
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THE UNIVERSITY OF SCRANTON SCRANTON, PA
HEAT RECOVERY WHEELS
GOOD OPTION
NTRODUCTION CHILLED BEAMS
o UNCERTAINTY OF LATENT LOADS
EXISTING CONDITIONS VAV SYSTEM
SEPTH WOR K OUTPER FORMED IN INITIAL AND ANNUAL COST
BREADTH WORK LIGHT SHELVES
SUBJECT TO PLENUM SPACE
SOLAR PANELS
NOT ECONOMICALLY VIABLE
RAINWATER COLLECTION

NOT ECONOMICALLY VIABLE
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